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Click on any of the pages listed. Table of Contents (ToC) pages contain further links for each category.

To close this shortcuts box, click twice in the top left corner.



    The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for
NASA’s scientific and technical information.
The NASA STI Program Office provides access
to the NASA STI Database, the largest collection
of aeronautical and space science STI in the
world. The Program Office is also NASA’s
institutional mechanism for disseminating the
results of its research and development activities.
These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

� TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA’s counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

� TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

� CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

� CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

� SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

� TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA’s mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, organizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

� Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

� E-mail your question via the Internet to
help@sti.nasa.gov

� Fax your question to the NASA STI Help Desk
at (301) 621-0134

� Telephone the NASA STI Help Desk at
(301) 621-0390

� Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue of Aerospace Medicine and Biology, A Continuing Bibliography with
Indexes (NASA/SP—1998-7011) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, physiologi-
cal, psychological, and environmental effects to which humans are subjected during and following
simulated or actual flight in the Earth’s atmosphere or in interplanetary space. References describing
similar effects on biological organisms of lower order are also included. Such related topics as sani-
tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract. 

The NASA CASI price code table, addresses of organizations, and document availability informa-
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.
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SCAN Goes Electronic!
If  you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN
from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN
the same day it is released—up to 191 topics to browse at your leisure. When you locate a publication
of interest, you can print the announcement. You can also go back to the Electronic SCAN home page
and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access to E-SCAN, use any of the
following addresses:

http://www.sti.nasa.gov
ftp.sti.nasa.gov
gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gov. Leave the subject line blank and enter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a message to help@sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, 
you can still receive these vital announcements through 
your E-SCAN subscription. Just subscribe SCAN-AEROMED 
in the message area of your e-mail to listserve@sti.nasa.gov.



Table of Contents
Records are arranged in categories 51 through 55, the Life Sciences division of STAR. Selecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life  Sciences (General) 1

52 Aerospace Medicine 3
Includes physiological factors; biological effects of radiation; and effects of weightlessness
on man and animals.

53 Behavioral  Sciences 5
Includes psychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 6
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes
Two indexes are available. You may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text string. You may also view the indexes provided, for
searching on NASA Thesaurus subject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document  Availability
Select Availability  Info  for important information about NASA Scientific and Technical Infor-
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Information (CASI) for access to the NASA CASI TRS (Technical Report Server),
and availability and pricing information for cited documents.



The New NASA V ideo
Catalog is Here

To order your       copy,

call the NASA STI Help Desk at

(301) 621-0390,

fax to

(301) 621-0134,

e-mail to

help@sti.nasa.gov,

or visit the NASA STI Program

homepage at

http://www.sti.nasa.gov
(Select STI Program Bibliographic Announcements)

Explore the Universe!



Document  Availability Information
The mission of the NASA Scientific and Technical (STI) Program Office is to quickly, efficiently,
and cost-effectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers a wide variety of products and services to achieve its mission. Your
affiliation with NASA determines the level and type of services provided by the NASA STI
Program. To assure that appropriate level of services are provided, NASA STI users are requested to
register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail: help@sti.nasa.gov
Fax: 301-621-0134
Phone: 301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibility of more than 20 percent of the document. These factors include faint or broken type,
color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents and patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
available for royalty-free licensing. Requests for licensing terms and further information should be
addressed to:

National Aeronautics and Space Administration
Associate General Counsel for Intellectual Property
Code GP
Washington, DC 20546-0001

Sources  for Documents

One or more sources from which a document announced in the STI Database is available to the
public is ordinarily given on the last line of the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
back of this section. If the publication is available from a source other than those listed, the publisher
and his address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.
Note on Ordering Documents: When ordering publications from NASA CASI, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

Avail: SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL  (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England. Photocopies available from this organization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a booklet, DOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft für wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail: HMSO. Publications of Her Majesty’s Stationery Office are sold in the U.S. by Pendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Avail: Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

Avail: NASA Public Document Rooms. Documents so indicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room (Room 1H23), Washington, DC 20546-0001, or public document rooms located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

Avail: NTIS. Sold by the National Technical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Avail: Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

Avail: US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

Avail: (US Sales Only). These foreign documents are available to users within the United States
from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INlS)
representative in their country, or by applying directly to the issuing organization.

Avail: USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the libraries of the
USGS field offices whose addresses are listed on the Addresses of Organizations page. The
libraries may be queried concerning the availability of specific documents and the possible
utilization of local copying services, such as color reproduction.



Addresses  of Organizations

British Library Lending Division National Technical Information Service
Boston Spa, Wetherby, Yorkshire 5285 Port Royal Road
England Springfield, VA 22161

Commissioner of Patents and Trademarks Pendragon House, Inc.
U.S. Patent and Trademark Office 899 Broadway Avenue
Washington, DC 20231 Redwood City, CA 94063

Department of Energy Superintendent of Documents
Technical Information Center U.S. Government Printing Office
P.O. Box 62 Washington, DC 20402
Oak Ridge, TN 37830

University Microfilms
European Space Agency– A Xerox Company

Information Retrieval Service ESRIN 300 North Zeeb Road
Via Galileo Galilei Ann Arbor, MI 48106
00044 Frascati (Rome) Italy

University Microfilms, Ltd.
ESDU International Tylers Green
27 Corsham Street London, England
London
N1 6UA U.S. Geological Survey Library National Center
England MS 950

12201 Sunrise Valley Drive
Fachinformationszentrum Karlsruhe Reston, VA 22092

Gesellschaft für wissenschaftlich–technische
Information mbH U.S. Geological Survey Library

76344 Eggenstein–Leopoldshafen, Germany 2255 North Gemini Drive
Flagstaff, AZ 86001

Her Majesty’s Stationery Office
P.O. Box 569, S.E. 1 U.S. Geological Survey
London, England 345 Middlefield Road

Menlo Park, CA 94025
NASA Center for AeroSpace Information
7121 Standard Drive U.S. Geological Survey Library
Hanover, MD 21076-1320 Box 25046

Denver Federal Center, MS914
(NASA STI Lead Center) Denver, CO 80225
National Aeronautics and Space Administration
Scientific and Technical Information Program Office
Langley Research Center – MS157
Hampton, VA 23681



 NASA CASI Price Code Table
(Effective July 1, 1998)

U.S., Canada, U.S., Canada,
Code & Mexico Foreign Code & Mexico Foreign

A01 $ 8.00 $ 16.00 E01 $101.00 $202.00. . . . . . . . . . . . . . . . . . . . . . . . . . 
A02 12.00 24.00 E02 109.50 219.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A03 23.00 46.00 E03 119.50 238.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A04 25.50 51.00 E04 128.50 257.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A05 27.00 54.00 E05 138.00 276.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A06 29.50 59.00 E06 146.50 293.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A07 33.00 66.00 E07 156.00 312.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A08 36.00 72.00 E08 165.50 331.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A09 41.00 82.00 E09 174.00 348.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A10 44.00 88.00 E10 183.50 367.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A11 47.00 94.00 E11 193.00 386.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A12 51.00 102.00 E12 201.00 402.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A13 54.00 108.00 E13 210.50 421.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A14 56.00 112.00 E14 220.00 440.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A15 58.00 116.00 E15 229.50 459.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A16 60.00 120.00 E16 238.00 476.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A17 62.00 124.00 E17 247.50 495.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A18 65.50 131.00 E18 257.00 514.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A19 67.50 135.00 E19 265.50 531.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A20 69.50 139.00 E20 275.00 550.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A21 71.50 143.00 E21 284.50 569.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A22 77.00 154.00 E22 293.00 586.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A23 79.00 158.00 E23 302.50 605.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A24 81.00 162.00 E24 312.00 624.00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A25 83.00 166.00 E99         Contact NASA CASI. . . . . . . . . . . . . . . 
A99         Contact NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Payment can be made by VISA, MasterCard, American Express, or Diner’s Club credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Information.” To register, please request
a registration form through the NASA STI Help Desk at the numbers or addresses below.

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
Canada, Mexico, and other foreign locations. Video orders incur an additional $2.00 handling fee per title.

The fee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requested if we have
made an error in your order, if the item is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publications, Congress
established the Federal Depository Library Program under the Government Printing Office (GPO),
with 53 regional depositories responsible for permanent retention of material, inter-library loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
either in printed or microfiche format, is received and retained by the 53 regional depositories. A list
of the Federal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FIZ–Fachinformation Karlsruhe–Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB–Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting  Documents

All  users of this abstract service are urged to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



Federal Regional Depository Libraries

ALABAMA
AUBURN UNIV. AT MONTGOMERY
  LIBRARY
Documents Dept.
7300 University Dr.
Montgomery, AL 36117–3596
(205) 244–3650 Fax: (205) 244–0678

UNIV. OF ALABAMA
Amelia Gayle Gorgas Library
Govt. Documents
P.O. Box 870266
Tuscaloosa, AL 35487–0266
(205) 348–6046 Fax: (205) 348–0760

ARIZONA
DEPT. OF LIBRARY, ARCHIVES,
  AND PUBLIC RECORDS
Research Division
Third Floor, State Capitol
1700 West Washington
Phoenix, AZ 85007
(602) 542–3701 Fax: (602) 542–4400

ARKANSAS
ARKANSAS STATE LIBRARY
State Library Service Section
Documents Service Section
One Capitol Mall
Little Rock, AR 72201–1014
(501) 682–2053 Fax: (501) 682–1529

CALIFORNIA
CALIFORNIA STATE LIBRARY
Govt. Publications Section
P.O. Box 942837 – 914 Capitol Mall 
Sacramento, CA 94337–0091
(916) 654–0069 Fax: (916) 654–0241

COLORADO
UNIV. OF COLORADO – BOULDER
Libraries – Govt. Publications
Campus Box 184
Boulder, CO 80309–0184
(303) 492–8834 Fax: (303) 492–1881

DENVER PUBLIC LIBRARY
Govt. Publications Dept. BSG
1357 Broadway
Denver, CO 80203–2165
(303) 640–8846 Fax: (303) 640–8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue
Hartford, CT 06106
(203) 566–4971 Fax: (203) 566–3322

FLORIDA
UNIV. OF FLORIDA LIBRARIES
Documents Dept.
240 Library West
Gainesville, FL 32611–2048
(904) 392–0366 Fax: (904) 392–7251

GEORGIA
UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.
Jackson Street
Athens, GA 30602–1645
(706) 542–8949 Fax: (706) 542–4144

HAWAII
UNIV. OF HAWAII
Hamilton Library
Govt. Documents Collection
2550 The Mall
Honolulu, HI 96822
(808) 948–8230 Fax: (808) 956–5968

IDAHO
UNIV. OF IDAHO LIBRARY
Documents Section
Rayburn Street
Moscow, ID 83844–2353
(208) 885–6344 Fax: (208) 885–6817

ILLINOIS
ILLINOIS STATE LIBRARY
Federal Documents Dept.
300 South Second Street
Springfield, IL 62701–1796
(217) 782–7596 Fax: (217) 782–6437

INDIANA
INDIANA STATE LIBRARY
Serials/Documents Section
140 North Senate Avenue
Indianapolis, IN 46204–2296
(317) 232–3679 Fax: (317) 232–3728

IOWA
UNIV. OF IOWA LIBRARIES
Govt. Publications 
Washington & Madison Streets
Iowa City, IA 52242–1166
(319) 335–5926 Fax: (319) 335–5900

KANSAS
UNIV. OF KANSAS
Govt. Documents & Maps Library
6001 Malott Hall
Lawrence, KS 66045–2800
(913) 864–4660 Fax: (913) 864–3855

KENTUCKY
UNIV. OF KENTUCKY
King Library South
Govt. Publications/Maps Dept.
Patterson Drive
Lexington, KY 40506–0039
(606) 257–3139 Fax: (606) 257–3139

LOUISIANA
LOUISIANA STATE UNIV.
Middleton Library
Govt. Documents Dept.
Baton Rouge, LA 70803–3312
(504) 388–2570 Fax: (504) 388–6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library
Govt. Documents Dept.
Ruston, LA 71272–0046
(318) 257–4962 Fax: (318) 257–2447

MAINE
UNIV. OF MAINE
Raymond H. Fogler Library
Govt. Documents Dept.
Orono, ME 04469–5729
(207) 581–1673 Fax: (207) 581–1653

MARYLAND
UNIV. OF MARYLAND – COLLEGE P ARK
McKeldin Library
Govt. Documents/Maps Unit
College Park, MD 20742
(301) 405–9165 Fax: (301) 314–9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents 
666 Boylston Street
Boston, MA 02117–0286
(617) 536–5400, ext. 226
Fax: (617) 536–7758

MICHIGAN
DETROIT PUBLIC LIBRARY
5201 Woodward Avenue
Detroit, MI 48202–4093
(313) 833–1025 Fax: (313) 833–0156

LIBRARY OF MICHIGAN
Govt. Documents Unit
P.O. Box 30007
717 West Allegan Street
Lansing, MI 48909
(517) 373–1300 Fax: (517) 373–3381

MINNESOTA
UNIV. OF MINNESOTA
Govt. Publications 
409 Wilson Library
309 19th Avenue South
Minneapolis, MN 55455
(612) 624–5073 Fax: (612) 626–9353

MISSISSIPPI
UNIV. OF MISSISSIPPI
J.D. Williams Library
106 Old Gym Bldg.
University, MS 38677
(601) 232–5857 Fax: (601) 232–7465

MISSOURI
UNIV. OF MISSOURI – COLUMBIA
106B Ellis Library
Govt. Documents Sect.
Columbia, MO 65201–5149
(314) 882–6733 Fax: (314) 882–8044

MONTANA
UNIV. OF MONTANA
Mansfield Library
Documents Division
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➊ 19970001126 NASA Langley Research Center, Hampton, VA USA
➋ Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
➌ Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;
➍ Mar. 1996; 130p; In English
➎ Contract(s)/Grant(s): RTOP 505-68-70-04
➏ Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche
➐ To determine the flow field characteristics of 12 planform geometries, a flow visualization investigation was conducted

in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by
injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-
ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigations were conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; however, the asymmetric bursting
of these vortices could produce substantial control problems. A wing cutout was found to significantly alter the position of
the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-
ple vortices over the configuration. Vortices from 65’ swept forebody serrations tended to roll together, while vortices from
40’ swept serrations were more effective in generating additional lift caused by their more independent nature.

➑ Author
➒ Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic

Configurations
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19980203273  Florida Univ., Gainesville, FL USA
Journal of Quantum Chemistry, Quantum Biology Symposium No. 24  Final Report, 28 Jan. 1997 - 27 Jan 1998
Oehrn, Yngve, Editor, Florida Univ., USA; Sabin, John R., Editor, Florida Univ., USA; Zerner, Michael C., Editor, Florida Univ.,
USA; Lowdin, Per-Oloy, Editor, Florida Univ., USA; International Journal of Quantum Chemistry; Mar. 1997; ISSN 0020-7608;
Volume 65, No. 6; 186p; In English; Application of Fundamental Theory to Problems of Biology and Pharmacology International,
1-7 Mar. 1997, Saint Augustine, FL, USA
Contract(s)/Grant(s): DAAG55-97-1-0020
Report No.(s): AD-A344264; ARO-36224.1-PH-CF; No Copyright; Avail: CASI; A09, Hardcopy; A02, Microfiche

The 37th Annual Sanibel Symposium, organized by the faculty, students, and staff of the Quantum Theory Project of the Uni-
versity of Florida, was held on March 1-7, 1997. The meeting was again held at the Ponce de Leon Conference Center in St. Augus-
tine, Florida. The symposium followed the established format with plenary and poster sessions. This year, the schedule was
shortened somewhat with a compact seven-day integrated program of quantum biology, quantum chemistry, and condensed matter
physics. The topics of the sessions covered by these proceedings include Quantum Biology, Quantum and Classical Molecular
Dynamics, Protein Structure and Folding, Monte Carlo Simulations, and Free Energy Calculations of Biological Molecules. The
articles have been subjected to the ordinary refereeing procedures of the International journal of Quantum Chemistry. The articles
presented in the sessions on quantum chemistry, condensed matter physics, and associated poster sessions are published in a sepa-
rate issue of the International Journal of Quantum Chemistry.
DTIC
Molecular Biology; Quantum Chemistry; Conferences; Quantum Theory; Pharmacology

19980203719  Sandia National Labs., Albuquerque, NM USA
LDRD project: Semiconductor surface-emitting microcavity laser spectroscopy for analysis of biological cells and micro-
structures  Final Report
Gourley, P. L., Sandia National Labs., USA; McDonald, A. E., Sandia National Labs., USA; Gourley, M. F., Washington Hospital
Center, USA; Bellum, J., Coherent Technologies, Inc., USA; Aug. 1997; 30p; In English
Contract(s)/Grant(s): DE-AC04-94AL-85000
Report No.(s): SAND-97-1988; DE97-009148; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

This article discusses a new intracavity laser technique that uses living or fixed cells as an integral part of the laser. The cells
are placed on a GaAs based semiconductor wafer comprising one half of a vertical cavity surface-emitting laser. After placement,
the cells are covered with a dielectric mirror to close the laser cavity. When photo-pumped with an external laser, this hybrid laser
emits coherent light images and spectra that depend sensitively on the cell size, shape, and dielectric properties. The light spectra
can be used to identify different cell types and distinguish normal and abnormal cells. The laser can be used to study single cells
in real time as a cell-biology lab-on-a-chip, or to study large populations of cells by scanning the pump laser at high speed. The
laser is well-suited to be integrated with other micro-optical or micro-fluidic components to lead to micro-optical-mechanical sys-
tems for analysis of fluids, particulates, and biological cells.
DOE
Cells (Biology); Laser Spectroscopy; Laser Cavities; Real Time Operation; Semiconductor Lasers; Surface Emitting Lasers;
Cytology; Gallium Arsenides



2

19980203828  Los Alamos National Lab., NM USA
Computer simulation of protein solvation, hydrophobic mapping, and the oxygen effect in radiation biology
Pratt, L. R., Los Alamos National Lab., USA; Garcia, A. E., Los Alamos National Lab., USA; Hummer, G., Los Alamos National
Lab., USA; [1997]; 22p; In English
Contract(s)/Grant(s): W-7405-ENG-36
Report No.(s): LA-UR-97-2321; DE97-008596; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Hardcopy, Microfiche

This is the final report of a three-year, Laboratory-Directed Research and Development project at the Los Alamos National
Laboratory. Hydrophobic effects are central to the structural stability of biomolecules, particularly proteins, in solution but are
not understood at a molecular level. This project developed a new theoretical approach to calculation of hydrophobic effects. This
information theory approach can be implemented with experimental, including computer simulation-experimental, information.
The new theory is consistent with, builds upon, and subsumes previous integral equation and scaled particle statistical thermody-
namic modes of hydrophobic effects. the new theory is sufficiently simple to permit application directly to complex biomolecules
in solution and to permit further expansion to incorporate more subtle effects.
DOE
Biochemistry; Computerized Simulation; Proteins; Solvation; Oxygen; Molecular Biology

19980204708  Forest Service, Pacific Northwest Research Station, Portland, OR USA
Phytomass in Southeast Alaska
Mead, B. R., Forest Service, USA; May 1998; 62p; In English
Report No.(s): PB98-148919; FSRP-PNW-505; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

Phytomass tables are presented for the southeast Alaska archipelago. Average phytomass for each sampled species of tree,
shrub, grass, forb, lichen, and moss in 10 forest and 4 nonforest vegetation types is shown. These data provide a tool for estimating
habitat carrying capacity for many wildlife species. They also may be used for estimating extent of the resources for tranditional
uses, such as berry production, and relative abundance of other plants that may be important to a subsistence lifestyle. Tree phyto-
mass is reported for the entire aboveground tree, thereby allowing estimates of total fiber content.
NTIS
Biomass; Vegetation; Archipelagoes

19980206166  North Carolina Univ., Dept. of Physical Science, Pembroke, NC USA
Preliminary Work in Obtaining Site-Dir ected Mutants of Hen Egg White Lysozyme
Holmes, Leonard D., North Carolina Univ., USA; Oct. 1996; 8p; In English; Also announced as 19980206153; No Copyright;
Avail: CASI; A02, Hardcopy; A04, Microfiche

Protein crystal growth studies are recognized as a critical endeavor in the field of molecular biotechnology. The scientific
applications of this field include the understanding of how enzymes function and the accumulation of accurate information of
atomic structures, a key factor in the process of rational drug design. NASA has committed substantial investment and resources
to the field of protein crystal growth and has conducted many microgravity protein crystal growth experiments aboard shuttle
flights. Crystals grown in space tend to be larger, denser and have a more perfect habit and geometry. These improved properties
gained in the microgravity environment of space result largely from the reduction of solutal convection, and the elimination of
sedimentation at the growing crystal surface. Shuttle experiments have yielded many large, high quality crystals that are suitable
for high resolution X-ray diffraction analysis. Examples of biologically important macromolecules which have been successfully
crystallized during shuttle missions include: lysozyme, isocitrate lyase, gamma-interferon, insulin, human serum albumin and
canavalin. Numerous other examples are also available. In addition to obtaining high quality crystals, investigators are also inter-
ested in learning the mechanisms by which the growth events take place. Crystallization experiments indicate that for the enzyme
HEWL, measured growth rates do not follow mathematical models for 2D nucleation and dislocation-led growth of tetragonal
protein crystals. As has been suggested by the laboratory of Marc L. Pusey, a possible explanation for the disagreement between
observation and data is that HEWL tetraconal crystals form by aggregated units of lysozyme in supersaturated solutions. Surface
measurement data was shown to fit very well with a model using an octamer unit cell as the growth unit. According to this model,
the aggregation pathway and subsequent crystal growth is described by: monomer ----- > dimer ------ > tetramer ----- > octamer
----- > higher order. It is believed that multimer aggregation of lysozyme occurs by interaction at specific binding sites on the sur-
face of the protein crystals. If the presence of discrete binding sites and the aggregation hypothesis is true, then it follows that the
alteration of the binding site(s) should have significant effect on the measurements obtained during growth experiments. Site-di-
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rected mutagenesis allows the specific alteration of proteins by replacement, deletion or addition of specific amino acid residues.
This report outlines the approach for this strategy and the progress made thus far toward that end.
Author
Protein Crystal Growth; Lysozyme; Gravitational Effects; Biotechnology; Enzymes; Space Processing; Protein Synthesis; Muta-
gens; Deoxyribonucleic Acid; Macromolecules

19980206204  Alabama Univ., Dept. of Biological Sciences, Huntsville, AL USA
Receptor Expression in Rat Skeletal Muscle Cell Cultures
Young, Ronald B., Alabama Univ., USA; Oct. 1996; 8p; In English; Also announced as 19980206153; No Copyright; Avail:
CASI; A02, Hardcopy; A04, Microfiche

One on the most persistent problems with long-term space flight is atrophy of skeletal muscles. Skeletal muscle is unique
as a tissue in the body in that its ability to undergo atrophy or hypertrophy is controlled exclusively by cues from the extracellular
environment. The mechanism of communication between muscle cells and their environment is through a group of membrane-
bound and soluble receptors, each of which carries out unique, but often interrelated, functions. The primary receptors include
acetyl choline receptors, beta-adrenergic receptors, glucocorticoid receptors, insulin receptors, growth hormone (i.e., somatotro-
pin) receptors, insulin-like growth factor receptors, and steroid receptors. This project has been initiated to develop an integrated
approach toward muscle atrophy and hypertrophy that takes into account information on the populations of the entire group of
receptors (and their respective hormone concentrations), and it is hypothesized that this information can form the basis for a pre-
dictive computer model for muscle atrophy and hypertrophy. The conceptual basis for this project is illustrated in the figure below.
The individual receptors are shown as membrane-bound, with the exception of the glucocorticoid receptor which is a soluble intra-
cellular receptor. Each of these receptors has an extracellular signalling component (e.g., innervation, glucocorticoids, epineph-
rine, etc.), and following the interaction of the extracellular component with the receptor itself, an intracellular signal is generated.
Each of these intracellular signals is unique in its own way; however, they are often interrelated.
Author
Atrophy; Gravitational Effects; Microgravity; Muscles; Receptors (Physiology)
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19980203583  Civil Aeromedical Inst., Oklahoma City, OK USA
Aeromedical Aspects of Melatonin: An Overview  Final Report
Sanders, D. C., Civil Aeromedical Inst., USA; Chaturvedi, Arvind K., Civil Aeromedical Inst., USA; Hordinsky, Jerry R., Civil
Aeromedical Inst., USA; Mar. 1998; 22p; In English
Contract(s)/Grant(s): AM-B-97-TOX-202
Report No.(s): DOT/FAA/AM-98/10; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Melatonin, a pineal hormone present in the blood of humans and other species, has a distinct diurnal variation in its biosynthe-
sis and, therefore, in its concentration. This variation has suggested the possibility of a regulatory function in day/night-dependent
physiological processes, such as sleep, and has led scientists to explore the effects of administered melatonin on the modulation
of circadian rhythms. For the self-treatment of sleep disorders and other benefits, melatonin usage has been extolled, to the extent
that 20 million new consumers were added to the U.S. retail market in 1995. Its principal aeromedical application has been in the
experimental treatment of jet lag effects. For aircraft passengers, melatonin administration at destination-bedtime appears to
improve sleep quality and to decrease the time required to reestablish normal circadian rhythms. For international aircrews, who
travel through multiple time zones without time to adapt to new environments, taking melatonin prior to arriving home may further
impair already disturbed circadian rhythms. Its use to adjust to shiftwork changes by air traffic controllers, aircraft maintenance
workers, and support personnel is even more controversial. Limited studies suggest that giving this hormone to shift workers
should be done only under controlled conditions and that taking it at the wrong time may actually impair job performance. Because
of its possible interaction with certain medications and the changes in its concentrations observed in some clinical conditions, the
practitioner must exercise caution during the medical certification of airmen. The variations in the concentration of melatonin can
be effectively determined by radioimmunoassay, high-performance liquid chromatography, and gas chromatography-mass spec-
troscopy analytical techniques. These techniques are capable of measuring the human daytime (10 pg/mi) and nighttime (30- 120
pg/mi) melatonin in plasma/serum. Melatonin measurements in victims of accidental deaths may allow forensic scientists and
accident investigators to utilize the relationship between its concentration and the time of day when death occurred. The most
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accurate estimations of the time of death result from analysis of melatonin content of the whole pineal body, whereas less accurate
estimates are obtained from serum and urine analyses-pineal levels of melatonin are unlikely to be altered by exogenous melato-
nin, but its blood and urine levels would change. Its high blood levels in a daytime crash victim would suggest exogenous supple-
mentation. The possible interfering effects of postmortem biochemical processes on melatonin concentrations in whole blood and
in other tissues are not
Author
Biochemistry; Pharmacology; Toxicology; Jet Lag; Accident Investigation; Diurnal Variations

19980203927  Army Research Inst. of Environmental Medicine, Natick, MA USA
Joint Service Lightweight Integrated Suit Technology Program: Heat Strain Evaluation in an Environmental Chamber
and in the Field
Levine, Leslie, Army Research Inst. of Environmental Medicine, USA; Johnson, Richard F., Army Research Inst. of Environmen-
tal Medicine, USA; Teal, Walter B., Jr., Army Research Inst. of Environmental Medicine, USA; Cadarette, Bruce S., Army
Research Inst. of Environmental Medicine, USA; Merullo, Donna J., Army Research Inst. of Environmental Medicine, USA; Mar.
1998; 209p; In English; Prepared in collaboration with Geo-Centers, Inc., Newton, MA.
Report No.(s): AD-A343851; USARIEM-TR-70-25; No Copyright; Avail: CASI; A10, Hardcopy; A03, Microfiche

The Joint Service Lightweight Integrated Suit Technology (JSLIST) Program, defined in a 1993 Memorandum of Agreement
signed by representatives of the U.S. Marines, Army, Navy, and Air Force, is responsible for overseeing development, production,
and deployment of the next generation of chemical/biological protective suits. This report is of two human studies conducted to:
(1) address the services requirement for new garments that impose less heat stress than current protective garments, and (2) provide
data for the Health Hazard Assessment. The suits tested included overgarment, undergarment and duty uniform concepts. The
field study was conducted at Yuma Proving Ground, AZ in the summer of 1995, and a controlled environmental chamber study
was conducted in the summer of 1996 at the USA Army Research Institute of Environmental Medicine and the USA Navy Cloth-
ing and Textile Research Facility, Natick, MA. Physiological measures were made of rectal temperature, skin temperature, heart
rate, sweating rate, and test time; while questionnaires evaluated subjective symptoms of heat illness. The results of the field and
chamber studies indicate that the Army’s Battledress Overgarment imposes the most heat strain, the Marine Saratoga and Navy
Chemical Protective Overgarment impose the least, and the JSLIST prototype garments imposed heat strain that ranged between
the worst and best controls.
DTIC
Body Temperature; Signs and Symptoms; Protective Clothing; Heat Tolerance; Test Chambers

19980203938  Los Alamos National Lab., NM USA
Distributed telemedicine for the National Information Infrastructur e
Forslund, D. W., Los Alamos National Lab., USA; Lee, Seong H., Los Alamos National Lab., USA; Reverbel, F. C., Los Alamos
National Lab., USA; [1997]; 6p; In English
Contract(s)/Grant(s): W-7405-ENG-36
Report No.(s): LA-UR-97-2047; DE97-008716; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Hardcopy, Microfiche

TeleMed is an advanced system that provides a distributed multimedia electronic medical record available over a wide area
network. It uses object-based computing, distributed data repositories, advanced graphical user interfaces, and visualization tools
along with innovative concept extraction of image information for storing and accessing medical records developed in a separate
project from 1994-5. In 1996, we began the transition to Java, extended the infrastructure, and worked to begin deploying
TeleMed-like technologies throughout the nation. Other applications are mentioned.
DOE
Telemedicine; Computer Networks; Information Systems; Graphical User Interface

19980205633  Veridian, Dayton, OH USA
Variability  of Hearing Protector Attenuation Measurement Data: A View of Interlaboratory Studies  Interim Report, Jan.
1997 - Jan 1998
Nixon, Charles W., Veridian, USA; Jan. 1998; 48p; In English
Contract(s)/Grant(s): F41624-95-C-6014; AF Proj. 7184
Report No.(s): AD-A343956; AFRL-HE-WP-SR-1998-003; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The goal of national and international measurement standards is to provide consensus procedures that produce reliable quali-
tative and quantitative data. A standard measurement procedure is expected to produce similar results when implemented by dif-
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ferent users. The effectiveness of hearing protection devices in noisy environments is determined using procedures that comply
with hearing protector attenuation measurement standards. However, the values collected under these specified conditions do not
show the expected levels of repeatability. Results in one laboratory are usually not repeat in others. The inability to achieve the
expected similarity of results is attributed to the numerous sources of variability in the measurement processes and facilities. Some
sources of variability cannot be eliminated; others may be minimized with knowledge about the sources and proper actions initi-
ated to counteract them. Variability is so extensive in these data that utilization of the results can increase the probability of incor-
rect conclusions. Variability among interlaboratory comparison studies with each using the same measurement standard are
reviewed and discussed. This discussion is intended primarily, but not exclusively, for those who may not be fully informed about
the measurement of hearing protector attenuation.
DTIC
Probability Theory; Variability; Analogies; Hearing

19980205634  Veridian, Dayton, OH USA
Articulated Total Body Model, Version 5, User’s Manual
Cheng, Huaining, Veridian, USA; Rizer, Annette L., Veridian, USA; Obergefell, Louise A., Veridian, USA; Feb. 1998; 107p; In
English
Contract(s)/Grant(s): F-41624-95-C-60114; AF Proj. 7184
Report No.(s): AD-A343957; AFRL-HE-WP-TR-1998-0015; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

The Articulated Total Body (ATB) Model is used by the Air Force Research Laboratory (AFRL) and other organizations,
companies ad educational institutions for predicting gross human body response in various dynamic environments, especially
automobile crashes and aircraft ejection with wind blast exposure. The ATB-V Model introduces three new simulation tools: (1)
water force simulation, (2) joint actuator simulation, and (3) deformable segments, along with several minor changes. This User’s
Guide accompanies the release of the ATB-V version. It contains comprehensive information on the ATB model and its input struc-
ture. It is restructured completely from the previous version’s User Guide with extensive modifications. Section 1 provides guide-
lines on how to Install and the ATB program. Section 2 gives a general description of the ATB model and its structure. An overview
of the ATB input data and output files is provided in Section 3. The appendices contain example input and output files from the
model.
DTIC
Computerized Simulation; Predictions; Deformation; Education; Actuators

19980205843  Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Thermal Envir onment of Litter Positions and Human Responses Onboard Hercules C-130 Aircraft
Walsh, Margaret M., Air Force Inst. of Tech., USA; May 15, 1998; 95p; In English
Report No.(s): AD-A344548; AFIT-98-011; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This non-experimental, descriptive correlational research study examined the thermal environment of lifter positions and
human responses onboard the Hercules C-130 aircraft. The C-13O aircraft is a cargo aircraft that can be configured to transport
patients. Thermal stress is one of eight stresses of flight patients experience in the airborne environment. The study measured
ambient air temperature, air flow, perception of thermal environment, perception of thermal comfort, tympanic temperature and
skin temperature. Measurements were obtained preflight, post flight and every fifteen minutes inflight.
DTIC
Thermal Stresses; Thermal Environments; Responses; Thermal Comfort
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19980203353  Minnesota Univ., Dept. of Psychology, Minneapolis, MN USA
Cognitive Modeling and Task Analysis: Basic Processes and Individual Differences  Final Report, 1 Apr. - 15 Dec. 1997
Ackerman, Phillip L., Minnesota Univ., USA; Dec. 1997; 7p; In English
Contract(s)/Grant(s): F49620-97-1-0209; AF Proj. 2313
Report No.(s): AD-A339222; AFRL-SR-BL-TR-98-0245; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The multi-pronged research program is aimed at developing and empirically evaluating an integrated component approach
that determines how critical task characteristics and human operator characteristics interact to produce degraded performance
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under high workload conditions. The approach involves four major facets: (1) a synthetic task platform modeled on the U.S.A.F.
Airborne Warning and Control Systems (AWACs) Weapons Director tasks; (2) a basic processes model of human information
processing dimensions; (3) a model of individual differences characteristics; and (4) a military relevant simulation for testing and
validation of the integrated process individual differences model.
DTIC
AWACS Aircraft; Warning Systems; Workloads (Psychophysiology)

19980206093  Chinese Inst. of Engineers, Taipei,  Taiwan, Province of China
Color Constancy: Color Recovery from Biased Illumination
Hwang, Po-Wie, National Tsing Hua Univ., Taiwan, Province of China; Hsu, Wen-Hsing, National Tsing Hua Univ., Taiwan,
Province of China; Chen, Yung-Sheng, Yuan-Ze Inst. of Tech., Taiwan, Province of China; Cheng, Fang-Hsuan, Chung-Hua Poly-
technic Inst., Taiwan, Province of China; Journal of the Chinese Inst. of Engineers; Mar. 1997; ISSN 0253-3839; Volume 20, No.
2, pp. 177-187; In English
Contract(s)/Grant(s): NSC81-0408-E007-530; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche; US Sales Only;
US Sales Only

In color vision, it is of great importance to steadily extract color descriptors under various illuminative conditions. This is
called color constancy. In general, the reflected light of an object is dependent on two components which are the illumination of
the environment and the surface reflectance of the object. If we don’t have enough information about the scene, we could not cor-
rectly say the color that we see is real or biased by the ambient light. Thus, all we can do is to feel it in global view. to estimate
the surface reflectance even when the spectral distribution of the ambient light is unknown, an algorithm consisting of a finite-di-
mensional model, a homomorphic model, a statistical model, and a recovery model, is proposed. Some experiments conducted
under different illuminative conditions confirm that the proposed algorithm is feasible.
Author
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19980203656  Mystech Associates, Inc., Falls Church, VA USA
Representation of Non Visual Stimuli as a Precursor to Mannequin Stimulation over the Internet  Final Report, 23 Sep.
1997 - 30 Apr. 1998
Lyell, M. J., Mystech Associates, Inc., USA; Apr. 30, 1998; 252p; In English
Contract(s)/Grant(s): M67004-97-C-0047
Report No.(s): AD-A343396; No Copyright; Avail: CASI; A12, Hardcopy; A03, Microfiche

Report developed under SBIR contract. This effort resulted in a ”Human Response to Stimuli” Federation Object Model
(FOM). During this effort, an investigation into the representation of stimuli vis-a-vis the human recipient was performed. A Stim-
uli simulation object model and a Physiological simulation object model were developed prior to the construction of the FOM.
As the present effort did not originate with legacy simulations. the first issue was to address the conceptual model of the mission
space. In the development of the Stimuli SOM, the questions of scalability, relevance of stimuli, and characterization of stimuli
were addressed. The effort resulted in the creation of a set of informational attributes and the concept of simple versus complex
stimuli. Both ”local” and ”global” stimuli are considered. In the representation of the human body, physiological functioning
guided the development of the Physiological SOM. Object oriented techniques were heavily utilized in populating this SOM. The
question of extensibility, which has ramifications for distance education, is discussed. Different emphasis on intended utilization
of the Federation resulted in two divergent FOM structures. Scenarios relevant to this Federation are presented in detail.
DTIC
Visual Perception; Human Reactions; Human Body; Visual Stimuli; Stimulation; Psychological Factors

19980206160  Texas A&M Univ., Bioengineering Program, College Station, TX USA
Evaluation of an Anthropometric Human Body Model for Simulated EVA Task Assessment
Etter, Brad, Texas A&M Univ., USA; Oct. 1996; 8p; In English; Also announced as 19980206153; No Copyright; Avail: CASI;
A02, Hardcopy; A04, Microfiche
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One of the more mission-critical tasks performed in space is extravehicular activity (EVA) which requires the astronaut to
be external to the station or spacecraft, and subsequently at risk from the many threats posed by space. These threats include, but
are not limited to: no significant atmosphere, harmful electromagnetic radiation, micrometeoroids, and space debris. to protect
the astronaut from this environment, a special EVA suit is worn which is designed to maintain a sustainable atmosphere (at 1/3
atmosphere) and provide protection against the hazards of space. While the EVA suit serves these functions well, it does impose
limitations on the astronaut as a consequence of the safety it provides. Since the astronaut is in a virtual vacuum, any atmospheric
pressure inside the suit serves to pressurize the suit and restricts mobility of flexible joints (such as fabric). Although some of the
EVA suit joints are fixed, rotary-style joints, most of the mobility is achieved by the simple flexibility of the fabric. There are
multiple layers of fabric, each of which serves a special purpose in the safety of the astronaut. These multiple layers add to the
restriction of motion the astronaut experiences in the space environment. Ground-based testing is implemented to evaluate the
capability of EVA-suited astronauts to perform the various tasks in space. In addition to the restriction of motion imposed by the
EVA suit, most EVA activity is performed in a micro-gravity (weight less) environment. to simulate weightlessness EVA-suited
testing is performed in a neutral buoyancy simulator (NBS). The NBS is composed of a large container of water (pool) in which
a weightless environment can be simulated. A subject is normally buoyant in the pressurized suit; however he/she can be made
neutrally buoyant with the addition of weights. In addition, most objects the astronaut must interface with in the NBS sink in water
and flotation must be added to render them ”weightless”. The implementation of NBS testing has proven to invaluable in the
assessment of EVA activities performed with the Orbiter and is considered to be a key step in the construction of the International
Space Station (ISS). While the NBS testing is extremely valuable, it does require considerable overhead to maintain and operate.
It has been estimated that the cost of utilizing the facility is approximately $10,000 per day. Therefore it is important to maximize
the utility of NBS testing for optimal results. One important aspect to consider in any human/worksite interface is the considerable
wealth of anthropometric and ergonomic data available. A subset of this information specific to EVA activity is available in NASA
standard 3000. The difficulty in implementing this data is that most of the anthropometric information is represented in a two-di-
mensional format. This poses some limitations in complete evaluation of the astronaut’s capabilities in a three-dimensional envi-
ronment. Advances in computer hardware and software have provided for three-dimensional design and implementation of
hardware with the advance of computer aided design (CAD) software. There are a number of CAD products available and most
companies and agencies have adopted CAD as a fundamental aspect of the design process. Another factor which supports the use
of CAD is the implementation of computer aided manufacturing (CAM) software and hardware which provides for rapid prototyp-
ing and decreases the time to product in the design process. It is probable that most hardware to be accessed by astronauts in EVA
or IVA (intravehicular activity) has been designed by a CAD system, and is therefore represented in three-dimensional space for
evaluation. Because of the implementation of CAD systems and the movement towards early prototyping, a need has arisen in
industry and government for tools which facilitate the evaluation of ergonomic consideration in a three-dimensional environment
where the hardware has been designed by the CAD tools. One such product is Jack which was developed by the University of
Pennsylvania with funding from several government agencies, including NASA. While the primary purpose of Jack is to model
human figures in a ground-based (gravity) environment, it can be utilized to evaluate EVA-suited activities as well. The effects
of simulated gravity must be turned off by turning off ”behaviors”. Although Jack provides human figures for manipulation, the
primary instrument to be evaluated for EVA mobility is the work envelope provided by the EVA suit. An EVA Jack suit model
has been developed by NASA-JSC and was utilized in this study. This suit model provided a more restrictive motion environment
as expected for an EVA suited subject. As part of this study, the anthropometric dimensions for a 50th percentile male were
compared with basic anthropometric data and were found to be representative for the population group expected in the NASA
flight program. The joints for the suit were created in a manner which provided consistent performance with EVA reach envelopes
published in NASA standard #3000.
Derived from text
Anthropometry; Space Suits; Extravehicular Activity; Human Body; Human Factors Engineering; Models; Joints (Junctions);
Computerized Simulation; Neutral Buoyancy Simulation
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